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SWEDENAbstract
Education is evolving and is taking advantage of the digital society. Classrooms, study
material, communication, etc. are in their traditional senses fading away and being replaced
by their digital counterparts. Because of personal computers, faster Internet, and instant
information access the need for Web-based education services has appeared. GoLingual is
an on-line platform for language learning. It oers education in six languages and supplies
all the necessary tools to learn whenever a user chooses to, and by his or her own preferences.
In an on-line environment such as GoLingual it seems suitable to lighten up the education
and adopt the paradigm of \learning by playing". Therefore it was decided to add a game
to the platform.
This paper contains an in-depth study about games for education, how they contribute,
and what their drawbacks are. Furthermore, it contains a complete walk-through of how
the game for the GoLingual platform was developed and designed. This includes how the
game-play was developed, why the design turned out the way it did, and some technical
solutions that made the game possible.iiContents
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Introduction
Education has been evolving to the point of todays' distance education where the school is
no longer just a physical place to read and write. Nowadays students can access necessary
material, study, communicate with fellow students and teachers, and submit homework and
such from almost anywhere.
Because on-line education is mostly exploited by universities and other entities for higher
education and because of easy access and the possibility of studying whenever the user wants
to, possibilities have evolved for Web-based education services. GoLingual is such a service.
It oers its users the possibility to study and learn languages on the users' own demands.
It will support six dierent languages and provide all the necessary tools to learn to read
and write in these languages. Among the tools one may nd video lectures, literature,
Web-radio, chat, on-line teachers, games etc.
The GoLingual project was funded and managed by Euroway Media AB, and CEO
Christian Nicolaisen. And this report covers the process of developing and designing a word
quiz in Adobe Flash for the GoLingual project.
1.1 Paper outline
This paper is divided in to seven chapters, a brief description of each chapters follows.
{ Chapter 1, \Introduction", briey introduces the content of this paper to the reader.
{ Chapter 2, \Problem description", thoroughly states the nature of the problem and a
complete task specication is presented together with a tools and resources.
{ Chapter 3, \How do games contribute to modern education?" is an in-depth study
about digital games and modern education.
{ Chapter 4, \Practical work", contains a full walk through of the practical work per-
formed during this masters' thesis.
{ Chapter 5, \Results", describes the outcome of the practical work, with special atten-
tion to parts of extra interest.
{ Chapter 6, \Conclusions", brings forth important points of interest that has emerged
from this masters' thesis.
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{ Chapter 7, \Acknowledgments", credits people that have been of help during this
masters' thesis and the writing of this paper.Chapter 2
Problem Description
The project treated in this report is part of a larger project called GoLingual. This is a
project in progress with the purpose of developing an on-line language education environ-
ment. The goal is to establish an internationally leading tool for language education, for
private persons, schools, and companies. The business idea is to introduce a new education
concept for language learning where a user has access to a pedagogic and rich education tool.
It is an interactive platform that, for example, is enabling live communication with other
user all over the world. In the rst version of GoLingual six languages will be supported,
which means that the web interface along with all of the parts of the web site must support
all six languages.
The education environment has a few fundamental principles such as interactivity, user
friendliness, and that it should be fun to use. One goal is also to have the users learn in their
own pace, and by the means of their choice. The target-group for GoLingual is everyone
with an interest in languages, which are people in the ages from 12 and up.
The various tools in GoLingual: live chat, messaging, lectures, tests, web TV, web
radio, and games, must fulll the principles and at the same time be consistent in design
and contribute to the learning experience.
2.1 Task Statement
The focus for this project was to develop a word quiz for GoLingual. The purpose of the
quiz is to provide an entertaining alternative to rehearsing and practicing words and phrases,
as well as to supply a possibility for the users to test their knowledge by themselves or by
challenging other users. There are several aspects to take into consideration when developing
a game.
{ The GUI (Graphical User Interface) has to be designed with the whole target group
in mind.
{ Dierent types of input (keyboard, mouse) and output (audio, video, image) need to
be supported.
{ Game rules such as scoring and timing.
{ Implementation, the game should run smoothly without having the player(s) wait too
much during loading times and synchronization.
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{ Databases and communication, technologies to use.
Since the word quiz was a part of a greater project there were some parts that had
already been decided on. A graphical prole had already been developed when this project
was initiated. The intention for the prole was that it should be used for GoLingual and
all its parts. This meant that the word quiz also had to be designed according to it.
GoLingual runs on a PHP (Hypertext Preprocessor) platform. Therefore, so does the
word quiz, and hence the word quiz must be able to communicate with the PHP-server in
order to keep track of players and games.
The word quiz should be founded on the same principles as GoLingual and t its envi-
ronment, not only graphically, but also in terms of user friendliness, educational support,
and level of entertainment. Furthermore there were a number of goals and requirements for
the GUI of the game, the game rules, and the implementation:
{ The design of the GUI should t the design of GoLingual. It should be easy to
understand and use. The texts and the click-able options displayed in the GUI should
be descriptive and intuitive.
{ There should exist some kind of help for a novice player that does not understand how
to play the game.
{ A player should be able to play alone or challenge another player. A game could be
congured specically by the player or randomly congured by the server. The game
conguration consist of game length (in terms of number of questions), category for
the questions, and by choosing to play with words or/and phrases.
{ Questions should be presented as images, sounds, or texts. A user may answer either
by clicking the correct out of four possible alternatives, or type the correct translation
in a free-text eld.
{ The score for each question should depend on how fast the player is answering. Fur-
thermore the game should contain some kind of bonus system.
{ All texts displayed in the GUI should be dynamically adapted to the users native
language.
{ The application should be developed in Adobe Flash and Action Script 3.0.
The project was provided by Euroway Media Business AB and CEO Christian Nicolaisen.
The main goal for the project was that the quiz should work properly in time for the
ocial launch of GoLingual in the late fall of 2009.
2.2 Methods
The project was divided into three phases, graphic design / game design, implementation,
and report writing/in depth study. In order for the work to run as smoothly as possible,
some time was spent setting up a time schedule with weekly goals.
The rst phase was the graphic and game design phase. The graphic design and the
game design process ran somewhat in parallel because the graphic design was dependent
on the game design to some extent, and because the scheduled brainstorming could benet
from treating both. By the end of this phase the goal was to have a design proposal. The2.3. Related Work 5
design proposal was not to be thought of as a nal design but rather as a template for the
following implementation that could be revised. The design was based on a brainstorming
session and usability testing.
The implementation phase was conducted with continuous communication with the de-
velopers of the PHP-server of the GoLingual project. A ow chart was created in order to
make the implementation easier.
The tools used to develop the game were Adobe Flash CS3 and Action Script 3.0, Adobe
Illustrator 11, and Adobe Photoshop CS3.
The whole developing process somewhat followed a model of the design process (see
Figure 4.1) and was documented in a working diary. The in depth study was written as a
part of the masters thesis which this project also is a part of. The scope for the in depth
study was chosen to t the project.
2.3 Related Work
There are also other commercial language education platforms. A fellow student conducted
a market survey and identied the biggest rivals to GoLingual as CD-ROM based language
courses. They have existed for a long time and are mostly published by large and famous
publishing companies. There also exist sound books and such o-line material. When it
comes to on-line material, there are less competition. The courses that exist are often two
languages only. The tools are often very one-sided, with a number of text-based classes
and perhaps some sound les. According to the student, the general standard for on-line
language learning is low.
The biggest dierence between GoLingual and the previously mentioned rivals are that
GoLingual is on-line and makes all data available on-line. Another dierence is the impor-
tance of communication. Users are encouraged to communicate with each other and the
teachers. A nal dierence is the arsenal of tools which GoLingual provides to its users.
Even though the supply of on-line education is low, the supply of educational games
on-line is huge. Strict language learning games do however not exist to any larger extent.
Games that make use of language however exist in large numbers. For this thesis a few of
these became important, both as rivals and as inspiration. Some of them are listed below.
{ www.vetgirig.nu
{ www.betapet.se
{ www.trivia.se6 Chapter 2. Problem DescriptionChapter 3
How do games contribute to
modern education?
3.1 Introduction
Present education involves web based education environments. It also includes Internet
accessed materials such as tutorials, literature, tasks, etc. A great deal of the traditional
educational models' tools and resources are digitalized. This platform opens up for new
learning tools and among them, digital games.
3.2 The evolution of education
Education is currently in an evolutionary state. It has been drastically evolving since the
dawn of new technologies such as the Internet and personal computers. These new technolo-
gies has brought with them new means of communication and faster access to information.
3.2.1 Traditional education
In literature, traditional education is commonly referred to as \face-to-face" education [7].
Most of us know what this type of education means; schoolhouses, books, pens and papers,
and so on. R. Hiltz et al. briey denes traditional education as \face-to-face courses using
objectivist, teacher-centered pedagogy" [7].
R. Slavin calls traditional education the classroom instructional technology, which he
describes as a combination of three elements:
{ Task structure
{ Reward structure
{ Authority structure
The task structure is the activities that make up the school day. Lecture, class discussion,
and seat work are task structures used in classrooms. Rewards may include grades, teacher
approval, and tangible rewards. The authority structure refers to the control that students
exercise over their own activities. [18]. D. Leonard describes traditional education in what
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he calls \the industrial age model". He compares the school model to the model of a factory
consisting of administrators managing the buildings, the faculty, and the sta. The faculty
make sure that the workers (students) produces and are tested to meet some criteria. In
such a factory there is no need for workers to share knowledge, think critically, and exercise
creative problem solving [13].
Because of the new ways of information distribution and communication, new needs have
emerged. M. Resnick believes that it is no surprise that people see a natural connection
between education and computers. Computers and Internet enable people to transmit,
access, represent, and manipulate information in new and fast ways. Because education
is associated with information and computers are associated with information, the two
seem to make a perfect match [17]. Leonard points out that, today, there is a need for
workers (students) to share knowledge, think critically, and exercise creative problem solving.
Furthermore he states that the movement from campus-based learning to web-based distance
education is inevitable [13]. In another line of thinking, D. Klaila argues that conversation
is a factor that draws people into learning. When they interact, learners can help each other
work through simulations, games, and other interactive exercises and transfer what they
have learned to the workplace [11].
This brings us to the present time, and present time education. Let us call it modern
education to keep things simple.
3.2.2 Modern education
The modern education mainly revolves around the World Wide Web [14, 22].
B. Means et al. state that on-line learning is one of the fastest growing trends in educa-
tional uses of technology [14]. S. Tucker claims that distance education is becoming a more
vital part of the higher education family. Just about every major American university oers
these type of courses [22].
An important point of interest among many authors is mobile access to learning and
how Internet and the World Wide Web greatly increases the potential for reaching learners
around the world [14]. Distance education is less a philosophy and more a method of
education, according to A. Bates . Students can study in their own time, at the place
of their choice (home, work, or learning centre), and without face-to-face contact with a
teacher. He states that technology is a critical element of distance education [1]. Tucker
argues that even though the distance education reaches a broader student audience, better
addresses student needs, saves money, and uses the principles of modern learning pedagogy,
it does not mean that it is superior to traditional education. She does, however, believe that
it is not worse than traditional education and that it can be an acceptable alternative [22].
The modern education model is not a completely, brand new model. Anything that
evolves, keeps the best part of the old model and develops new elements to replace the not
so good elements in the old model. Thorne suggests Blended learning as the next model.
It is basically just what it sounds like. It blends on-line learning and e-learning with more
traditional methods of learning and development [21].
3.2.3 E-learning
A recurring word in literature regarding modern education is e-learning. Learning is a
consequence of education, it is natural that learning has changed along with education
which is now found on-line. Horton presents a simple denition of e-learning which reads
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{ \E-learning is the use of information and computer technologies to create learning
experiences" [9].
Klaila states that e-learning should make use of tools such as email, chat rooms, and
Web postings to pick up tips, review strategies, and discuss outcomes [11]. Horton adds
that e-learning makes use of computer and network technologies to the task of education.
Several other denitions of e-learning exist. Some hold that e-learning is limited to what
takes place within a web-browser without the need for other software or learning resources
[9].
3.3 Games and education
Prensky holds that one of the biggest concerns in all formal learning, whether it is in a
classroom, on-line, distance, or e-learning, is to keep the students motivated. To have
the students stick to the learning process to the end [16]. He adds schools or corporations,
instructor-led or computer-based to the list of unengaging parts of learning [15]. Furthermore
he explains the demotivation by claiming that all learning requires eort, and, like crime,
people rarely do it without a motive [16].
3.3.1 Game denition
Lets take a closer look at games. Games could be anything from playing Tag with friends
to playing Solitaire by oneself. One consistent characteristic for all games is that they have
rules. Games are unique in that they have dierent set of rules that usually constrain action
and are forcing players to manage resources and make trade-os [20]. Furthermore, some
argue that a game may be dened as an activity that is engaging and entertaining, usually
challenging, and an activity in which interaction with others usually occurs [23].
To separate the dierent types of games, let us put computer- and video games, and all
electronic games in a category of their own, and lets call it digital games.
D. Burgos et al. hold that a digital game is a game played in an electronic platform
fullling the following features [2].
{ It is volountary
{ Imaginary
{ Limited in time and space
{ It follows a set of rules
{ It provides an uncertain solution because of dierences in the people playing the game.
J. Kirriemuri and C. McFarlaneet al. point out that games that are developed for educational
purpose all have some similarities. They are developed to be used as a tool to make learning
fun, and a belief that learning through doing in games oers a powerful learning tool [10].
3.3.2 Engagement and motivation
Squire states that digital games are routinely listed as the most important and inuential
medium by those under the age of 35. Games are a powerful socializing force; those who play
computer and video games have di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than do their peers [19]. H. Dreher et al. believe that the target group is larger than that,
and that virtually all users from ages 4 to 60 plus are the markets' target groups [5].
While game players often have longer-term goals such as beating the game, and games
also oer rewards such as scores, prestige, and prizes, it turns out these are not the principal
reasons people play games [16]. People play games because the process of game playing is
engaging. In fact, the top two reasons people say they play interactive games, according to
the Interactive Games Association, is because they are challenging and relaxing [16].
The reason computer games are so engaging is because the primary objective of the
game designer is to keep the user engaged. They need to keep that player coming back,
day after day, for 30, 60 even 100+ hours, so that the person feels like he has gotten value
for his money. That is their measure of success. The goal of keeping learners engaged is
not the primary concern of educators. The primary goal of educators is to instruct, to get
the material across. Learners are typically trapped, either physically in a classroom, or
by their goals. Fun in the learning process creates relaxation and motivation. Relaxation
enables learners to take things in more easily and motivation enables them to put forth
eort without resentment. Given this, it certainly makes sense that fun and learning should
go hand in hand [16]. Most of us would recognize that 'play' very often has something to
do with enjoyment and relaxation. that its meanings and relationships are dierent from
those in the society around and that the consequences of what happens in the play world
are not directly relevant to the real world [4].
Another factor regarding games and education is competition. Competitive learning
activities are among the various learning activities that play a signicant role in on-line
learning environments. A competitive learning environment obviously stimulates dierent
feelings in winners and losers, and it is imperative to consider how to design such an environ-
ment so as to motivate users [3]. Humans are instinctively competitive. On-line competitive
learning activity is important in on-line learning, and thus it is imperative to consider how to
design an on-line competitive learning environment that motivates both winners and losers.
A competitive learning environment naturally stimulates dierent feelings in winners and
losers.Winning is the most powerful conrmation of success, while losing represents a crisis
of being extinct [3].
The attitude of todays' children toward their video and computer games is the very
opposite of the attitude that most of them have toward school. This is the very attitude
we would like our learners to have: interested, competitive, cooperative, result-oriented,
actively seeking information and solutions. It therefore makes a great deal of sense to try
to merge the content of learning and the motivation of games, and this is indeed what is
happening [15].
3.3.3 Playing and learning
Another reason to put games in education are the concepts of \learning by playing" or
\learning by doing". Digital game-based learning is an alternative that is being used with
amazing and increasing success. A new learning paradigm, learning via play, is gradually
emerging [15].
Dreher et al. point out that babies and young children react very eectively to the
concept \learning by playing", such as imitation, and \trial and error". They are in an
environment where they are allowed to make mistakes. Unfortunately, particularly mistakes
are not very often allowed in educational environments. To deal with that problem, games
may provide articial environments, where mistakes and \trial and error" are allowed. In
general, people like to play games for enjoyment and pleasure. Obviously, games may3.4. Discussion 11
strengthen dierent sorts of skills by playing in a safe virtual environment following a given
set of rules [5].
Kirriemuir et al. hold that learning through direct experience has, in many contexts,
been demonstrated to be more eective and enjoyable than learning through, what they call
\information communicated as facts" [10].
Prensky believes that small groups of trainers, teachers, content experts and game de-
signers working together can create experiences that will radically improve the learning, and
ultimately the competence and behavior of thousands, and potentially millions of learners
[15].
Games have tremendous educational potential. A good educational game can enable
players to explore ideas in virtual worlds. Good games are about choices and consequences,
and good educational games force players to form theories and test their thinking against
simulated outcomes [20]. Games and simulations let people learn by playing. Games for
learning can be fun, but they are always purposeful. They teach rst and entertain second.
Learning games can draw on the established conventions of quiz shows, board games, and
video games to arouse curiosity and harness competitive urges. Games and simulations
allow learners to practice tasks, apply knowledge, and infer principles, all while having fun.
Games and simulations may provide a complete model of a real world system or just a
rapid-re series of questions to answers [9].
Wright exemplies the use of games for language learning. It is hard work and one must
make an eort to understand, to repeat accurately, to adapt, and to use newly understood
language in conversation and in written composition. Eort is required at every moment and
must be maintained over a long period of time. Games help and encourage many learners
to sustain their interest and work [23].
3.4 Discussion
There seems to be an agreement that the educational model is changing. This is quite clear
if one were to look on the reality of education and compare it to the education ten years
back in time. The fundamental principles, however, are the same both in present and past
time. Slavin mentions the task-, reward-, and authority structure which I believe is, and
has been, the same for a long time [18]. What have changed the most are the tools and
above all, because of Internet, the World Wide Web, and computers. It is now possible to
collaborate from dierent location and at dierent times. Students can broadcast solutions
to problems, knowledge, and tutorials. This, let us call it, user created knowledge base is
the richest student literature there is. Aside from this, the digitalized education provides a
great platform for new tools such as digital games.
Distance education is becoming more and more popular. Not only for distance learning,
but also for home education. In order for web-based distance education to surpass, tradi-
tional face-to-face education, the spectra of tools has to be broadened. Games are therefore
important.
The blended education model seems to be the most likely next model. This is because
when something evolves, it is commonly keeping the best parts from the last generation
and replaces the not so good parts with new parts, for the new generation. This would
imply that the new generation of education will maintain the most eective part from the
traditional education, such as questions and answers, and laboratory practical. The new
generation would also compliment the traditional scheduled lectures, the students' literature,
and repetitive study. Instead the students attend class whenever he or she pleases. Lectures
could be viewed at any time, and literature could be a shared digital document. The study12 Chapter 3. How do games contribute to modern education?
could involve playing games, chatting with other students, reading and writing, watching
video lectures, etc.
Games, which is the main subject of this article, have, as mentioned, great educational
potential. Not only because they are very engaging, but also because they are very forgiving,
because they oer a safe virtual environment. Furthermore, games oer a level of compe-
tition which traditional education tools do not. These three reasons along with the fact
that the interest for games found at higher and higher ages are, in my opinion, more than
enough to give games a permanent place in the world of education. There list of advantages
of games in education is long, but the most important aspect is the \learning by playing"
part. I believe that the most eective form of learning occur while playing or doing. By
actually trying one is more likely to learn more than by just watching or reading. This is the
games' strongest advantage, by being able to provide virtual realities, safe environments for
experiments and practice. Providing a never ending supply of virtual material that could
behave as it do in reality.
There are not only positive aspects of games in education, there are of course also
some drawbacks. For instance does the new educational model requires a higher level of
discipline in the students. Traditional education is clearly suering from the problem of
engaging students and the more freedom a student gets, the more responsibility will lie on
the student. This could lead to students forgetting to study or not making time for it. Even
though games are engaging, all games are not for everyone. It is the same thing as with
movies or music. Everybody have personal tastes, which makes it hard to develop games
for the general audience.
Games and education have a lot in common. For instance do most games, as most
education, require some sort of introducing phase. Once this introduction is passed, the
player or student, is exposed to a more serious task. The more the player plays, or the
student study, the better they get, and the more advanced the task they can solve. They
nally pass a test to nish the game or the course.
On the other hand, games and education have dierences as well. Games are associated
with leisure and entertainment, while studying could be associated with boring tasks and
work. Games are played voluntarily at the time of the players choice. Studies often take
place at scheduled time and are (aside from university studies) mandatory.
One thing that we can establish is that games would contribute, and all ready are
contributing to some extent, to learning and education. Most authors seems to agree that
games would mostly contribute in terms of motivation. In contrast, I believe that games
would contribute the most as reality simulators. Having players/students practice and
experiment in real life like environments, but without the risk of running out of precious
materials or destroying equipment.
Until the day that educational games are being funded with larger budgets, their real
potential will not be shown. In the meantime they will complement education as a fun tool.
3.5 Future work
There seems to be a shortage of evidence conrming that games contribute to education.
Therefore there exist a need for studies testing education with versus education without
games. The studies also have to be conducted during a long span of time and be tested in
a number of sciences. Furthermore, educational games are often either accommodated for
children or way too simple, graphically and narratively. It would be very interesting to see
a high budget educational game with advanced game technologies.Chapter 4
Practical work
The following chapter contains a thorough walk-through of the practical work done during
the masters' thesis. From the early concept stages to the nal most interesting technical
solutions.
4.1 Method
The development process followed the design process to some extent. The following item
list describes the process which is also illustrated in Figure 4.1. Before this process was
initiated the task was specied as completely as possible (see Chapter 2).
1. Identify needs and demands. Together with the project manager a list of required and
wanted functions was put down. Inspiration for design and functionality was collected
from various games, both web games and board games. A brainstorming session was
designed during this part of the process.
2. Conduct the brainstorming and evaluate the resulting material. Good ideas were
applied into sketches and mock-ups. The best ideas were built into mid- mock-ups.
The mock-ups were tested in order to make a proper decision.
3. Implement a prototype based on the task specication, the mock-ups, and the test
results.
4. The prototype was analyzed and evaluated.
5. Redesign based on the previous analysis.
6. Commit changes/re-implement.
7. Evaluate once again.
8. Finalize the application.
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Figure 4.1: The design process
4.1.1 Brainstorming
In order to get dierent perspectives, opinions, and ideas about the word quiz, ve fellow
students were invited to participate in a brainstorm session. Brainstorming is good in several
ways. It is fun, ideas are developed very quickly, and a lot of progress is made. Furthermore
it allows to quickly test several ideas for the system and for the participants to think of the
system as a whole before designing each part [8]. Brainstorming is also a process that moves
quickly between radically dierent design ideas [12].
The session was designed and conducted in the beginning of the design process and
treated three main topics.
{ Ideas for the game in terms of rules, ow, and functionality.
{ Help section. How to visualize and implement a good help section for the game.
{ Web 2.0. How to make use of Web 2.0 in to the game.
The participants got a description of both the main task and each topic. Furthermore each
participant was handed a bunch of post-it notes and a pen. They were also informed that
all ideas were good ideas, no matter how crazy they may sound. In addition they were
encouraged not to criticize any ideas, but rather take inspiration from each others ideas.
The session was carried out as follows:
1. Each participant received a bunch of post-it notes and a pencil.
2. Each idea is written down on a post-it.
3. When an idea has been written down, the participant stands up and briey explains
it to the rest of the participants.
4. The post-its were put up on the white-board.4.1. Method 15
After each topic had been treated, the generated ideas were sorted and more thoroughly
explained if needed to. Each post-it session continued for about 10 minutes. When the time
was up all of the ideas were sorted and explained further to avoid any misunderstandings.
The brainstorming was conducted with a set of rules.
1. All ideas are good ideas. Think out side of the box and reject nothing.
2. No ideas should be critizised during the exercise.
3. It is encouraged to advance others' ideas and inspire eachother.
4. Before an exercise is initated everyone has to be sure of the purpose of the exercise.
The result from the brainstorm was analyzed and evaluated together with the project
provider in order to establish an agreement about the game components. Below follows a
set of lists containing selected ideas generated from the dierent parts of the brainstorm
session.
Ideas for the game in terms of rules, ow, and functionality.
{ Bonus questions in the end of the game to make an uneven game fair. Players should
be able to bet points in the bonus question in order to gain more points and hence
making the outcome of the game harder to predict.
{ Score for each question based on the time it took for the player to answer it.
{ Make clues dynamically clear/visible.
Ideas for the help section.
{ Step by step tutorials that players could chose to watch.
{ Hints and tips visible when the game is loading.
{ Informative help texts made visible when the mouse cursor hoovers an element.
Ideas for making use of web 2.0.
{ Have players generate content for the game. For example, letting players add their
own questions and answers.
{ Let the players drag and drop answers. For example letting players drag answers to a
trash bin if they believe the answer is incorrect.
{ Heads up display that may be hidden or displayed, which contains settings for the
game.
4.1.2 User testing
In order to produce good design, potential users were involved. A number of people partic-
ipated in the testing. Each participant was presented to a set of dierent mock-ups. They
were asked to carry out an action for each mock-up. For example, users were asked to
help evaluate the help section. First they were presented a set of dierent mock-ups of the
graphical user interface (GUI). Each mock-up came in three times three dierent versions,16 Chapter 4. Practical work
each with the help button placed in dierent locations, and with dierent appearance (see
Figure 4.2). The participants were asked to choose the best appearance combined with the
best position and then explain what they thought would happen if they pressed the button.
Figure 4.2: A set of help icons tested on users
4.2 Design
The design for the game was under development during the most part of the project. The
initial design that was completed after the rst design phase was used as a set of fundamental
wire frames during the implementation of the application.
4.2.1 Sketching
The rst design sketches were created with pen and paper. Sketching is a powerful tool
when designing. It is powerful in that it helps thinking, to externalize images. It allow the
designer to communicate ideas and express themselves [6]. Designers often use sketching
and other low-delity techniques to generate early interface designs. Mock-ups are normally
used to quickly try out design ideas [12]. The goal for my sketching sessions was to create
as many sketches as possible and hence create as many relevant alternatives as possible.
Figure 4.3, 4.4, and 4.5 are a few early on sketches made with pen and paper.
Figure 4.3: Pencil sketch of correct and incorrect answer4.2. Design 17
Figure 4.4: Pencil sketch of friend list
Figure 4.5: Pencil sketch of the game board
The next step was to evaluate the pencil sketches and pick out the favorite elements from
each sketch to create a few more worked through mid- sketches. Figure 4.6, 4.7, 4.8, and
4.9 are mid- sketches representing some of the favorite elements captured from the pencil
sketches.18 Chapter 4. Practical work
Figure 4.6: Mid- mock-up 14.2. Design 19
Figure 4.7: Mid- mock-up 220 Chapter 4. Practical work
Figure 4.8: Mid- mock-up 34.2. Design 21
Figure 4.9: Mid- mock-up 4
The mid- sketches were made in AI (Adobe Illustrator 11) vector graphics. By choosing
AI as a sketching tool not only could the sketches easily be changed but also the sketches
became very real due to the vector graphics that also would be used in the nal application.
Furthermore, graphic elements created in AI can easily be imported to Adobe Flash CS3
which saves a lot of time spent on redrawing the same elements. The mid- mock-ups22 Chapter 4. Practical work
were evaluated with the help of users (see section 4.1.2) and also by consultation with the
project manager. For example did the testing show that the amount of displayed information
regarding personal achievements and statistics were more than necessary. The colors were
perceived as too much black and white. Furthermore, a button menu was more appreciated
than a menu based on tabs.
4.3 Game design
The games' rules and functionality were to some extent specied in the task description,
however, some had to be designed and added during the development. Similar to the design,
some rules and functionality have been the same during the whole developing process, while
others has been modied or removed. With ideas from the brainstorm combined with the
requirements for the game an initial set of rules and functionality were put together.
{ A player may play a guiz game with 10, 20, or 30 questions.
{ A player may choose to play either with words, with phrases, or with both.
{ Questions will be presented by means of text, images, or sounds.
{ A player has three \lifelines" at disposal, each may be used once and a user may only
use one \lifeline" at the time.
{ For each question, a player has 10-12 seconds to pick an answer. The time depends
an the question, more time will be added if the question is sound based, or the answer
requires free typing.
{ Each second is worth two points.
{ If a player does not answer, it will result in zero points.
{ The questions are either a word or a phrase. It is spoken, written, or represented by
an image. The correct answer is always a translation of the word or phrase from one
language to another.
4.4 Implementation
The application was written in Adobe Flash ActionScript 3.0. In these sections some of the
technical solutions will be described.
4.4.1 Query string
In order to keep track of the players and the PHP-sessions, the application had to be
launched with a number of initial values. Communication between Flash and PHP, once
the application has been launched, can only occur when the Flash application initializes the
communication. When the application is being launched however, the PHP-server can pass
a number of variables inside the launching URL (Uniform Resource Locator), i.e. using a
Query string.
To launch a Flash application, a typical URL might look as follows:
{ http://server/path/program.swf4.4. Implementation 23
A typical URL containing a query string is as follows:
{ http://server/path/program.swf?query_string
When a server receives a request for such a page, it runs a program (if congured to do
so), passing the query string unchanged to the program. The question mark is used as a
separator and is not part of the query string. So by using a query string the server can pass
information to the Flash application (a swf le) when it is launched as follows:
{ http://server/path/program.swf?initalValue1=5&initalValue2=9
This would result in the server passing the variables initalValue1 and initalValue2 with
the assigned values 5 respective 9. When a web page is requested via the HTTP protocol,
the server locates a le in its le system based on the specied URL. This le may be a
regular le or a program, in this case a program in SWF format. The query string that is a
part of the URL which is passed to the program. The procedure described permits data to
be passed from the HTTP client, commonly a web browser, to the program which generates
the web page.
4.4.2 AMFPHP
AMFPHP is a free open-source PHP implementation of the Action Message Format(AMF).
It allows thin client applications built in languages such as Flash ActionScript to commu-
nicate directly with PHP class objects on a server. Client applications can ooad cpu
intensive methods to PHP services and wait for the result set for presentation to the user.
AMFPHP is one of the fastest client server communication protocols available to Flash
developers because communication is serialized into this binary format, which is generally
more compact than other representations, such as XML.
AMF is used primarily to exchange data between an Adobe Flash application and a
database, using a remote procedure call. Each AMF message contains a body which holds
the response, whether error message or data, which will be expressed as an ActionScript
Object. Typical usage from Adobe Flash Player, consists of an ActionScript program which:
1. Connects to a specic "gateway" URL on a web server
2. Accesses the service which handles AMF communication
3. Calls a remote method on the service, mentioning a "callback" method
4. Arguments passed are serialized to AMF and deserialized at the receiving end
5. The service processes the input, and optionally returns data via AMF
6. The callback method is invoked by the platform, and returned data is passed
4.4.3 Dynamic language support
The GoLingual web-portal will be congured for seven dierent languages, so the word quiz
game has to support these languages as well. In an application such as a word quiz there
always exist texts, on buttons, in menus, and so on. These texts has to be dynamic so they
are dependent on the users native language. This has been solved as follows.
Each player corresponds to a prole in the GoLingual, these proles contains information
about the users' native and learning language. When a user logs on to the GoLingual a24 Chapter 4. Practical work
PHP session is initiated. When the user choses to initiate the game, it will call a remote
PHP method via the AMFPHP protocol. This method will collect the correct texts from a
database containing all the game texts in all seven languages. It will then provide the game
with a data grid containing all the texts that the game needs, in the correct language. Each
text eld in the game is programmed to read from the data grid.
4.4.4 Correcting answers
Every question comes with either four click-able alternatives or a free text eld. In both
cases there has to exist a function that compares the correct value with the answer given
from the user. Since languages may contain special characters, the free text answers have
to be converted to UNI-code. Furthermore a word such as \Balloon" should be given the
correct answer regardless of small or capital letters. So if the user has typed \BAloOn"
this should still be a correct answer. In the method that is correcting the answer, both the
correct answer and the user generated answer is transformed to small letters. Finally the
words are compared.
4.4.5 FLV player
Some of the questions are sound based and therefore the game needs a media player. The
sounds are external .v les, which are Flash video- and/or audio-les, and are streamed
from an URL. The solution for this was the FLV (Flash Video) player, which is a built in
class in Flash and ActionScript 3.0.
The FLVPlayback class allows Flash to include a media player in the application to play
progressively downloaded video (FLV) les over HTTP, to play streaming FLV les from
Flash Media Server or other Flash Video Streaming Service.
4.4.6 Flash loader class
In order to display external images for the image based questions the Flash Loader Class
was used. The Loader Class is an ActionScript class that lets the application load external
assets (such as images and Flash les) at run time onto a Flash movie. This technique
makes the Flash movie more ecient as it loads specic les only when needed instead of
embedding them regardless of whether the user ends up watching them or not. Separating
our movie into distinct sections loaded at run time makes the website easier to update as
you can update the external assets without rewriting code in the main .a (Adobe Flash)
le.Chapter 5
Results
The following chapter presents the nal design and implementation of the quiz game.
5.1 Menus
Main menus were removed from the Flash client and instead put on the PHP-server. This
was decided since when we discovered that it was much simpler to do. The design and
functionality of the menus are maintained. The menus with texts and icons has not gone
through a lot of changes. Colors and icons have been experimented with to some extent, but
in general they have stayed the same since the rst proposal. The Figures 5.1 and 5.2 below
are screenshots from the menus on the PHP-server. Note that items in the screenshots are
not completely nished, the buttons have a too light gray background color and they are
not totally aligned. The task to nish them is in the hands of other people.
Figure 5.1: Menu options for number of questions
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Figure 5.2: Menu options for type of questions
5.2 Challenging another player
The multi-player part of the game was trimmed down to a two-player mode, enabled only
when two players have agreed to play each other via a challenge. To challenge a player, a
few choices have to be made.
{ First the challenge has to be congured, a player can chose to congure the chal-
lenge randomly, which allows the server to randomly pick game length, question type,
category and such, or the player can congure these options manually.
{ When the challenge has been completely congured, the player will have to chose an
opponent to whom the challenge will be sent.
{ Once the challenge has been sent, it will be pending until the opponent answers the
challenge. If the opponent responds to the challenge, the challenger will be notied
and given the option to start the game.
{ When both players have agreed, they will be transferred to the game and it will start.
All questions will be picked out before the game starts and both players will be answering
the same questions. The questions will be presented as images, sound or texts. The selection
of questions was originally randomized on the client side, but in order to have both players
have the questions presented in the same manner this had to be redesigned. Instead of
randomly picking image, sound or text, a pattern is built in. This pattern allows the game
to present the questions in a varying manner that, to the player, seems to be close to random.
Once a question has been answered, the score for the current question is sent to the
server. The fastest player has to wait for the slower player in order to continue the game.
When both players have answered the question, the client will send a request for the new
score board. If the server has received new scores from both players it will send the new5.3. Game play 27
score board and the game will continue. If one of the players' Flash application has failed
to deliver a new score, the server will send this information and the client will assume that
the failing player has lost the Internet connection or simply has gone o-line.
The multiplayer part of the game is implemented in the Flash client. This is something
that we never could test since the GoLingual project was delayed.
5.3 Game play
The game consists of a number of questions. These questions can take one out of three
forms; text, image, or sound. Each question has a time limit on 10-12 seconds. The time
limit will be two seconds longer if it is a sound based questions. Each question can be
answered in one out of two possible ways. Either the answer is one out of four alternatives
and the correct alternative has to be picked and clicked. Or, the answer has to be typed in
a text eld and submitted.
There exist three so called \lifelines" in the game \X2", \X4", and \50/50", see Figure
5.3. These can be pressed any time a question is presented. When pressed they works as
follows:
X2: Multiplies the players score for the current question with two.
X4: Multiplies the players score for the current question with four.
50/50: This lifeline can only be pressed when the answering method is four alternatives.
It removes two of the incorrect answers which allows the player to guess the correct
answer with a higher probability.
Figure 5.3: The lifelines available during the game
After receiving the answer, the client will send the data regarding the current question
to the server, the server will respond with an updated score board, which will trigger the
games next question. When all questions have been presented once, the game will nish.
The player will then see the score for the game and have the option to play again.
5.4 Graphics and design
The user testings made it clear that the initial design was well made. However, in the
late stages of the development process a nal evaluation was made. This evaluation was
motivated by changes made in the general design for GoLingual and consisted of a meeting
where screen dumps of the quiz game and screen dumps of GoLingual were merged to show
how the game tted the general design. This revealed that the games graphical design felt
a little at. Furthermore that the game was not completely graphically aligned with the
rest of the platform and because of that, some adjustments had to be made. Participants
in the evaluation agreed that the game needed to look a little more playful as well. A few
of the changes made to the design is listed below.28 Chapter 5. Results
{ Rounded corners were added to most of the elements that had sharp corners.
{ A \childish" blue color was added for the largest elements and hence became the main
color of the game (aside from white).
{ A logotype was added to give the game an identity. This logotype is not visible in any
screen dumps because it is displayed on the PHP-side of the platform.
{ Some small elements in the game were given shadows and glossy eects to make the
graphics a little more lively and make the overall impression a little bit more playful.
Without changing the interaction or the ow, the previously mentioned changes were
made and the result came out to satisfaction. From the beginning the design was more
plain. The nal graphic design however is more playful, and a little more childish. This ts
the idea of what the game is supposed to represent, that it is supposed to be fun.
The nal graphics are more in line with the general comprehension of a quiz game. Much
of the information from the initial design is removed in order to make the game easier to
overview. Figure 5.4 to 5.9 are screen dumps of the game run together with a database
containing dummy words and phrases. The ending screen have four dierent looks, see
Figure 5.10. Depending on the players' score the smiley will smile, look angry, semi angry,
or semi happy.
Figure 5.4: Screenshot: incorrect answer5.4. Graphics and design 29
Figure 5.5: Screenshot: free text answer
Figure 5.6: Screenshot: correct answer30 Chapter 5. Results
Figure 5.7: Screenshot: free text answer and sound based question
Figure 5.8: Screenshot: four answering alternatives, mouse over the \50/50" lifeline5.4. Graphics and design 31
Figure 5.9: Screenshot: 50/50 lifeline used
Figure 5.10: Screenshot: scored too low32 Chapter 5. Results
5.5 Problems
5.5.1 Communication
A few problems occurred while developing the game. The rst problem was how to com-
municate between Adobe Flash and the PHP-server. A number of dierent solutions were
tested, but in the long run, it was AMFPHP that managed to run the best.
5.5.2 External assets
There were a slight problem loading external assets into the Adobe Flash application. The
problem was actually quite easy to solve, but it took almost a day to gure it out. The
problem was that Adobe Flash, due to security reasons, does not load external assets if they
are not certied. This was something that every user would have to congure manually to
override in order to play the game, which obviously was not acceptable. The solution was
to put the Adobe Flash application le in the root folder of the external images and sounds
in order for the application to rely on the source, which was on the same server.
5.5.3 Project delay
The biggest problem was the delay of the GoLingual project. It was, initially, supposed
to be launched in November 2009, but due to reasons that have not yet been explained to
me, the project is still on hold. This became a problem for me since the task specication
held that the game should have a multi-player option. The single player part was already
nished, and the multiplayer part was almost there. But, in order for me to nish the game,
I needed to collaborate with the PHP developers to test and polish the game. This became
impossible when the masters' thesis ran out of time and the GoLingual project was put on
hold. The solution for this problem was to simply do as much as I could on my own and
then pass the source code over to the remaining developing team.Chapter 6
Conclusions
6.1 Restrictions
The greatest restriction is that I could not follow the project all the way through because
the whole GoLingual project was delayed and the time for this thesis ran out. Another
restriction is the multi-player part of the game. Initially it was supposed to support up to
four players. In the nal solution the game is supporting two players to play against each
other.
6.2 Limitations
The questions of the game have limited space, in terms of pixels, and therefore the questions
cannot be longer than a certain number of characters in any language. External assets such
as images and sound les must be formatted to use as little disc space as possible, because
if the les are to large it will result in that the game will appear to freeze for a short period
of time when it is actually loading the images. This could be worked around by creating a
loading screen, but as of now, there is none. When two players play each other there might
occur problem due to dierences in band-width and response times. The game has not been
completely tested and may therefore contain bugs. The testing could not be completed
because only some of the content in the databases were nished by the time the thesis
period was over.
6.3 Thoughts
Because of me living in Umea and Euroway Media AB is located in Stockholm the work
progress was sometimes irregular. During the implementation phase of the project a sig-
nicant portion of time was spent in the oce in Stockholm. But the remaining time was
mostly spent working in Umea which made things somewhat inconvenient. When working
from a distant location the means of communication consisted of telephone and e-mail which
on occasions halted the work. For example, when I needed to consult someone in Stockholm
it could take a while before I would receive a response. Therefore it was crucial that most
the implementation phase was conducted in Stockholm.
Another point of interest is that I conducted the thesis alone. This, I found, had both
advantages and drawbacks. It demanded a lot of discipline and responsibility since I had to
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manage every part of the project by myself. From this I learned a lot. On the other hand
I experienced some hardship when I got stuck with a problem or needed input. I certainly
realized the importance of having someone to widen my perspective and helping to carry
out the work load.
It is hard to decide whether the project was a success or not due to the delay of the
whole GoLingual project. It was initially supposed to launch in the fall of 2009, but by the
time I am writing this (March 2010) it has still not been launched. This made it impossible
for me to test the game in its real environment and in its real context. As a learning
experience however I will think of it as a success. It has over all been a good experience.
6.4 Future work
The highest priority is on testing. Before publishing the game it should be thoroughly tested
so it can be made sure that it works for all languages and that the multi-player part works
as well. The multi-player part should also be further developed to support more than two
players. The possibilities of developing more advanced games for this type of education
should also be taken into consideration.Chapter 7
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Source Code
Code to make a successful remote method call via AMFPHP. The \onResult" and \onFault"
methods are manually congured.
responder = new Responder(onResult, onFault);
connection.connect(gateway);
connection.call("DataGrid.getText", responder, sender.toString());
The algorithm for correcting answers.
for(var i:Number = 0; i<s.length;i++)
{
if(s.toLowerCase().charCodeAt(i) !=
QItems.getItemAt(qNumber-1).answer.toLowerCase().charCodeAt(i))
{
return false;
}
}
return true;
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